The current study was carried out at the Experimental Farm of Sakha Agricultural Research Station, Kafr El-Sheikh Governorate during 2016/2017 and 2017/2018 seasons for investigating the efficacy of Chrysoperla carnea (Stephens) larvae release against Cassida vittata Vill. and Scrobipalpa ocellatella Boyd. larvae in sugar beet fields, at the same time in conserving arthropod predators (true spiders "Araneae", C. carnea, Coccinellidae, Anthocoridae and Formicidae), in comparison with conventional insecticides (Tac 48% EC, Diracomel 90% SP and Shalinger-Super 24% SC). The results indicated that the conventional insecticides induced reduction in the mean number of S. ocellatella larval population with 91.00, 86.00 and 89.03%, respectively in 2016/2017 season, and 92.00, 90.00 and 92.13%, respectively in 2017/2018 season. While in case of C. vittata the chemical insecticide treatments induced reduction in the mean number of larval population with 91.00, 93.40 and 94.00%, respectively in 2016/2017 season as well as 92.40, 94.10 and 94.33%, respectively in 2017/2018 season. Also, the mean of reductions in the surveyed and associated arthropod predators as a result of using conventional insecticides against S. ocellatella larvae were 96.71, 96.55, and 96.55%, respectively in 2016/2017 season as well as 95.30, 94.00 and 92.00%, respectively in 2017/2018 season. While in case of using chemical insecticides against C. vittata larvae, the reductions in the mean population of the surveyed and associated arthropod predators in sugar beet fields were 97.40, 96.30 and 95.00%, respectively in 2016/2017 season as well as 96.00, 94.00 and 93.30%, respectively in 2017/2018 season. While in the treatment of release the predatory insect, C. carnea larvae against S. ocellatella larvae induced reduction in the mean number of the larval population by 57.13 and 43.40% in 2016/2017 and 2017/2018 seasons, respectively. While in case of C. vittata larvae, the reduction in the mean number of larval population recorded 49.00 and 45.13% in 2016/2017 and 2017/2018 seasons, respectively. Also, the surveyed and associated arthropod predator populations increased by 25.13 and 70.00% in 2016/2017 and 2017/2018 seasons, respectively. While the increasing in C. carnea populations were 22.00 and 44.13% in 2016/2017 and 2017/2018 seasons, respectively as a result of release the predatory insect, C. carnea for controlling both of S. ocellatella and C. vittata, respectively. Finally, these results show the important role of releasing C. carnea larvae as a biocontrol agent for controlling C. vittata and S. ocellatella larvae, at the same time in enhancing arthropod predator populations in comparison with conventional insecticides.
INTRODUCTION
Sugar beet (Beta vulgaris, L.) (Chenopodiaceae) is a main source of sugar production besides sugar cane in Egypt and all over the world. In Egypt, the total planted area of sugar beet is about 555585 faddans to 250082 faddans of sugar cane and total sugar production from sugar http:/www.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&queryType=Master
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beet plants valued about 1265597 tons to 9311279 tons from sugar cane plants in 2016 season (Anonymous, 2017) . Sugar beet plants are subjected to attack of several insect pests, beginning from seed germination up to maturity and harvest (Shalaby, 2001 ; El-Dessouki, 2014; Bazazo et al., 2015) . Scrobipalpa ocellatella Boyd. and Cassida vittata Vill. are very important insect pests to sugar beet crop which negatively affect the crop foliage and consequently reduce the amount of extracted sugar (Shalaby, 2001; El-Mahalawy, 2011) . The severe infestation of sugar beet with S. ocellatella caused significant reduction of 38.20 and 52.40% in root weight and sugar content, respectively, while C. vittata caused significant reduction of 40.10 and 56.20% in root weight and sugar content (Abo-Saied, 1987). Because of several problems of massive applications of hazardous insecticides against pests, further attention has been given to other safe methods (Abuldahab et al., 2011) .
Chrysoperla carnea (Stephens) is proven broad-spectrum biological control agent, for using in integrated pest management programs of many main insect pests (Tauber and Tauber, 1993; Aziza et al., 2007) .
Thus, the current investigation was carried out to investigate the role of C. carnea larvae release for reducing C. vittata and S. ocellatella larvae population in sugar beet fields at the same time in conserving arthropod predators in comparison with conventional insecticides applications.
MATERIALS AND METHODS
The effect of certain chemical compounds belonging to different groups and release of the predatory insect, Chrysoperla carnea (Stephens) was evaluated against two of the most common insect pests and their associated arthropod predators in sugar beet fields during the growing seasons of 2016/2017 and 2017/2018. The compounds and the predatory insect and their rats per faddan were presented in Table 1 .
The experiment was done in the Experimental Farm of Sakha Agricultural Research Station (ARC), Kafr El-Sheikh Governorate, Egypt to study the effect of three chemical compounds (Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC) belonging to different groups and the predatory insect, C. carnea on the population size of both Scrobipalpa ocellatella Boyd. and Cassida vittata Vill. larvae and their common associated arthropod predators; Coccinellidae (adults), Chrysopidae (eggs and larvae), Anthocoridae (adults) and Formicidae (adults), in addition to true spiders belonging to order Araneae (spider lings and adults) on sugar beet plants during 2016/2017 and 2017/2018 seasons. The sugar beet variety of Halawa was sown on 25 October, in 2016 and 2017 seasons.
The experimental area was divided into 20 plots, each of 24 m 2 . All of the considered treatments (Table 1) as well as control treatment were replicated four times in a complete randomized block design. Sugar beet plots were treated with the considered compounds using CP3 Knapsack sprayer, while the larvae of C. carnea were put into sugar beet plants by a fine brush at a rate of 5 larvae (2 nd and 3 rd instars)/ plant (Shalaby 2012; Yonnes et al., 2013) . Barriers were left between plots to avoid drift. The treatments were carried out on 1 st February against S. ocellatella and 10 th April against C. vittata of each 2017 and 2018 years.
From each plot of every treatment, 10 sugar beet plants were randomly selected and examined immediately in the field before chemical and biological application as well as 1, 3, 7 and 10 days after treatment. At the same time of field investigation, samples of the associated arthropod species; insect and spider predators were selected and counted. Percentages of population reduction after one day (initial effect) and after the next dates (residual effect) in the larval size population of both the considered two insect pests (C. vittata and S. ocellatella) were calculated. In addition to the effect of the considered treatments (chemical and biological) on the associated arthropod species; insect and spider predators was considered for each treatment.
Reductions in insect pest populations and the associated arthropod predators (insect and spider predators) were calculated by Henderson and Tilton (1955) formula: Reduction (%) = 1-(No. in treatment plots after spray)/ (No. in treated plots before spray) × 100 (No. in control plots before spray)/ (No. in control plots after spray ×100). 
Identification of Specimens
Specimens of surveyed and the associated arthropod species; insect and spider predators were identified by the aid of Dr. Kamal Bazazo, assistant professor of Economic Entomology at the Department of Sugar Crops Research, Sakha Agricultural Research Station.
Statistical Analysis
Data obtained were statistically analyzed, by using MINITAB® software program (ver. 16), according to Duncan (1955).
RESULTS AND DISCUSSION

Effect of Certain Treatments on the Population Size of Scrobipalpa ocellatella Boyd. and Cassida vittata Vill. Larvae and the Associated Arthropod Predators in Sugar Beet Fields
Three chemical compounds; Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC belonging to different groups in addition to the role of the predatory insect, C. carnea were evaluated on the sugar beet moth, S. ocellatella and the tortoise beetle C. vittata as well as the common arthropod associated predators (insects and true spiders) in sugar beet fields during 2016/2017 and 2017/2018 seasons, at Kafr El-Sheikh Governorate. Table 2 refer to the effect of three chemical compounds and the predatory insect, C. carnea on the larval population size of S. ocellatella during two successive seasons (2016/2017 and 2017/2018 ).
Effect on the sugar beet moth, S. ocellatella larvae
Results presented in
In the first season (2016/2017), the tested insecticides (Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC) induced overall mean reduction in the larval population size of, S. ocellatella with 91.00, 86.00 and 89.03%, respectively. While the release of the predatory insect, C. carnea destroyed and killed 57.13% (Table 2 ).
In the second season (2017/2018), results presented in Table 2 indicate that, all the tested compounds decreased the larval population size of S. ocellatella with 92.00, 90.00 and 92.13%, respectively. While the predatory insect, C. carnea killed 43.40% of the insect population.
Statistical analysis showed insignificant differences in the effect of the three used insecticides against S. ocellatella larvae in the two seasons of study. While significant differences between treatment of the predatory insect, C. carnea and each one of the three used insecticides were obtained in the two seasons.
Effect on the surveyed and associated arthropod predators (insects and true spiders)
As for the effect of the tested chemical compounds (Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC) and the release of the predatory insect, C. carnea on the population size of the surveyed arthropod associated predators; Coccinella undecimpunctata Linneus, Coccinella septempunctata Reiche, Scymnus interruptus Goeze, Chrysopela carnea (Stephens), Orius sp., Solenopsis sp., Monomorium sp. and the surveyed associated predatory true spiders; Araneus sp., Lycosa sp., Pardosa sp., Bathyphantes sp., Erigone sp., Dictyna sp. and Thomisius sp. (Table 3) in sugar beet fields treated with the previous chemical compounds In the first season (2016/2017), results presented in Table 4 clear that, the overall mean numbers of reduction in the population size of the surveyed and associated arthropod predators as a result of using the conventional insecticides (Tac, Diracomel and Shalinger-super) in sugar beet fields were 96.71, 96.55 and 96.55%, respectively. While in case of release the C. carnea larvae for biocontrolling larvae of, S. ocellatella, the population size of the associated arthropod predators (insects and true spiders) increased by 25.13%.
In the second season (2017/2018), the effect of chemical compounds (Tac, Diracomel and Shalinger-super) and the release of C. carnea larvae on the population size of the surveyed and associated common arthropod predators in sugar beet fields is shown in Table 4 . Results revealed that the overall mean numbers of reduction in the population size of the surveyed and associated arthropod predators recorded 95.30, 94.00 and 92.00%, respectively. While the population size of the surveyed and associated arthropod predators increased by 70% due to the releasing of predatory insect, C. carnea larvae.
Effect on the sugar beet tortoise beetle, C. vittata larvae
In the first season (2016/2017), results presented in Table 5 show that, the chemical compounds; Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC induced reduction percentage in larval population size of the insect pest, C. vittata in sugar beet fields with 91.00, 93.40 and 94.00%, respectively. While the release of C. carnea larvae for biocontrolling C. vittata larvae induced reduction by 49.00%.
In the second season (2017/2018), results presented in Table 5 clear that the percentage of reduction in larval population size of C. vittata in case of using the chemical compounds (Tac 48% EC, Diracomel 90% SP and Shalinger-super 24% SC) were 92.40, 94.10 and 94.33%, respectively. Also, results presented in Table 5 show that releasing of C. carnea larvae as a biocontrol agent induced reduction in the population size of the C. vittata larvae by 45.13%.
Statistical analysis of the obtained data of 2016/2017 and 2017/2018 seasons revealed insignificant differences in the effect of the three used insecticides against C. vittata larvae in the two seasons. While significant differences between releasing of C. carnea larvae and each one of the considered three insecticides were found.
Effect on the surveyed and associated arthropod predators (insects and true spiders)
In the first season (2016/2017), results in Table 6 reveal that the overall mean percent of reduction in the population size of the surveyed and associated arthropod predators (insects and true spiders) as a result of application the different control treatments (chemical compounds and the predatory insect, C. carnea) in sugar beet fields for controlling C. vittata larvae, recorded 97.40, 96.30 and 95.00%, respectively. While the population size of the associated arthropod predators (released) C. carnea and (non-released) such as true spiders and other common predatory insects increased by 22.00% as a result of releasing C. carnea in sugar beet fields.
In the second season (2017/2018) results presented in Table 6 indicate that the overall mean percentages of reduction in the population size of the surveyed and associated arthropod predators previously mentioned in Table 3 as a result of using the chemical compounds against C. vittata larvae were 96.00, 94.00 and 93.30%, respectively. While the releasing of C. carnea larvae induced increasing in the population size of the associated arthropod predators by 44.13%.
With regard to the effect of the conventional insecticides, the obtained results agree with the findings of Maareg et al. (1993) who found that the soluble powder (SP) formulation of methomyl (Methavine and Lannate) was more effective on larvae, pupae and adult of C. vittata. Also Abd El-Gawad (2007) mentioned that the chemical insecticides were the most effective against C. vittata and S. ocellatella and their associated predators (C. udecimpunctata, C. carnea and Paederus alfierii Fabricius). reported that the general means of reduction of C. vittata larvae in the first release of C. carnea at rates of 3 larvae/plant, 5 larvae/plant and 7 larvae/plant were 34.50, 47.50 and 41.60%, respectively. While, in the second release at the same rates the general means of reduction were; 12.30, 22.80 and 19.00%, respectively. On the other hand, the use of the insecticides, Tak 48% EC, Sumithion 50% EC and Marshal 20% EC had a very strong effect on sugar beet pests and their natural enemies on sugar beet plants.
Kamal Bazazo, the Associate Professor at the same department for helping in identifying the selected specimens.
